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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Racoasanded  Guidelines  for  Safety  Inspection  of  Dana,  for 
Phase  l  Investigations.  Copies  of  these  guidelines  may  be 
obtained  fro*  the  Office  of  Chief  of  Engineers,  'Washington, 

D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  haxards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  Investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  baued  on  observations  of 
field  conditions  at  the  time  of  Inspection  along  with  decs 
available  to  the  inspection  ceaa.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  aav  obscure  certain  con¬ 
ditions  which  might  otherwise  be  detectable  if  inspected 
under  ft he  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  Che  future.  Only  through  frequent  Inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  s  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  else  of  the  dam,  its  general  con¬ 
dition  and  the  downstream  damage  potential.  i 
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ASSESSMENT 

The  assessment  of  Lynn  Run  Das  la  baaad  upon  visual  observations 
made  at  tha  elm  of  ins paction,  review  of  available  records  and 
data,  hydrologic  and  hydraulic  computations,  and  past  operational 
perf  oraence. 

The  Inspection  and  review  of  data  of  Lyman  Run  Dan  did  not  reveal 
any  problems  which  require  emergency  action.  The  dam  appears  to 
be  in  good  condition  with  the  exception  of  the  seepage,  well  Bein'* 
talned  and  safely  operated. 

Lyman  Run  Dam  is  a  high  hazard-intermediate  size  dam.  The  Spillway 
Design  Flood  Is  the  PMP  (Probable  Maximum  Flood).  The  spillway 
and  reservoir  are  capable  of  controlling  the  ?KF.  Rased  on 
criteria  established  by  the  Corps  of  Engineers,  the  spillway  is 
termed  adequate. 

The  long  term  affect  of  the  seepage  exiting  from  the  downstream 
toe  area  and  right  abutment  should  be  evaluated.  In  addition, 
the  seepage  conditions  occurring  under  prolonged  high  reservoir 
levels  is  unknown. 

The  following  recommendations  and  rmsedlal  measures  should  be 
Instituted  Immediately. 

1.  Measuring  weirs  should  be  Installed  at  all  seepage  areas 
and  monitored  at  frequent  intervals  and  during  periods  of  heavy 
rainfall  or  high  reservoir  level  for  quantity  of  seepage  and 
turbidity.  The  effectiveness  of  the  grouting  program  should 

be  evaluated  by  a  registered  professional  engineer  knowledgeable 
In  earth  dams  and  grouting. 

2.  Regular  maintenance  should  be  made  on  the  upstream  paving 
blocks. 

3.  Tha  cracks  la  the  bottom  of  the  spillway  exit  channel 
should  be  repaired  and  seeled. 

A.  The  slide  gate  on  the  S’  x  5*  box  should  be  operated  and 
lubricated  at  regular  intervals. 

3.  A  safety  inspection  program  should  be  conducted  at  regular 
intervals. 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 
LYMAN  RUN  DAM 
NDI  I.D.  NO.  PA  29 
DER  I.D.  NO.  53-49 

SECTION  1 

PROJECT  INFORMATION 


1. 1  Central. 

a.  Authority.  The  National  Don  Inspection  Act,  Public 
Law  92-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of  inspection  of 
Jans  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  determine 
if  the  dam  constitutes  a  hazard  to  human  life  or  property. 

1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Lyman  Run  Dam  is  an  earthfill 
dam  920  feet  long  and  50  feet  high.  The  top  width  of  the  dam 
is  14  feet.  The  upstream  slope  is  3H:1V  and  the  downstream 
slope  is  2.5H:1V.  The  upstream  slope  is  protected  against  wave 
action  with  an  8"  layer  on  concrete  block  riprap  between  elevation 
1645.0  and  1632.0.  The  embankment  consists  of  two  classes  of 
material.  A  central  core  consists  of  selected  impervious 
material.  The  upstream  and  downstream  portions  of  the  embankment 
are  constructed  using  pervious  material.  A  core  trench  5  feet 
deep  and  16  feet  wide  is  constructed  under  the  axis  of  the  dam. 

A  line  of  steel  sheet  piling  is  driven  along  the  centerline  of  the 
trench  to  bedrock. 

The  outlet  conduit  consists  of  a  5’  by  5'  reinforced  concrete  box 
culvert  under  the  earth  mbankment.  Three  cutoff  collars  are 
located  along  the  culvert.  A  3'  by  3'  sluice  gate  is  operated 
from  on  top  of  a  twelve  foot  square  reinforced  concrete  tower, 
located  148  feet  upstream  of  the  axis  of  the  dam.  At  the  discharge 
end  of  the  box  culvert  is  a  scour  hole  with  large  hand  placed 
riprap.  The  discharge  channel  out  of  the  scour  hole  is  200  feet 
long  with  a  bottom  width  of  8  feet  to  the  natural  stream 
channel  of  Lyman  Run. 

The  spillway  is  located  at  the  left  abutment  of  the  dam  and 
consists  of  a  concrete  lined  chute.  The  weir  consists  of  a 
125  foot  long  concrete  ogee.  A  three  foot  thick  curtain  wall 
extanda  6  feet  beneath  the  bottom  of  the  weir  base.  The  spillway 
exit  channel  is  a  concrete  chute  consisting  of  a  reinforced 
concrete  slab  with  reinforced  concrete  retaining  walls.  The 
exit  channel  is  375  feet  long  and  ranges  in  grade  from  5X  to 
20X  ending  in  a  concrete  stilling  basin. 
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b.  Location.  The  dan  ia  located  on  Lyman  Run  approximately 
b  allea  west  of  Galeton,  Potter  County,  Pennsylvania.  Lvman  Run 
Dam  can  be  located  on  the  Cherry  Springs,  U.S.C.S.  7.5  minute 
quadrangle. 

c.  Sire  C lass  1 f lcat ion .  Lvman  Run  Dam  is  an  intermediate 
size  structure  (50  feet  high,  1428  acre-teet). 

d.  Hazard  Classification.  Lyman  Run  Dam  Is  a  high  hazard 
dam.  Downstream  conditions  indicate  that  loss  of  more  than  a 
few  lives  is  probable  should  the  structure  fail  (See  Section  3.1e). 

e.  Ownership.  Lyman  Run  Dam  is  owned  bv  the  Coeimonwealth 
of  Pennsylvania,  Department  of  Environmental  Resources.  Corres¬ 
pondence  should  be  addressed  to: 

Bureau  of  Operation  Resources  Management 
Department  of  Environmental  Resources 
P.0.  Box  1467 
Harrisburg,  PA  17120 

f-  Purpose  of  Dam.  Lvman  Run  Dam  is  used  for  recreation. 

g-  Design  and  Construction  History.  The  dam  was  designed 
by  the  Chester  Engineers  for  the  General  State  Authority  and 
Department  of  Environmental  Resources.  The  dam  was  constructed 
by  Elmhurst  Construction  Company  and  completed  in  1951.  In 
1972,  construction  began  on  protective  measures  for  scour  and 
seepage  and  for  grouting  the  right  abutment  and  dam  foundation. 

h.  Normal  Operating  Procedures.  The  reservoir  level  is 
maintained  at  the  spillway  crest  elevation  (elevation  1635.0). 
Excess  Inflow  is  discharged  over  the  spillway  crest.  The  drain 
line  gate  is  operated  twice  each  year. 

1. 3  Pertinent  Data. 

a.  Drainage  Area.  17.9  square  miles 

b.  Discharge  at  Dam  Site  (cfs). 

Maximum  known  flood  at  dam  site  Unknown 

5'  x  5’  box  culvert  capacity  Unknown 

Qaergency  splllwav  capacity  at  top  of 

dam  28,257 

c.  Elevation  (U.S.C.S.  Datum)  (feet)  -  Elevations  worked 
from  spillway  crest  elevation  shown  on  construction 
drawings. 

Top  of  dam  -  low  point  1651.2 

Top  of  dam  -  design  1652.5 

Maximum  pool  -  design  surcharge  1652.5 
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Full  flood  control  pool  N/A 

Normal  1635.0 

Spillway  crest  1635.0 

Upstream  portal  5'  x  5'  box  culvert  1600.2 

Downstream  portal  5'  x  5'  box  culvert  1599.8 


Streambed  at  centerline  of  dam 
Maximum  tallwater 
Toe  of  Jam 

d.  Reservoir  (feet). 

Length  of  maximum  pool 
Length  of  normal  pool 
Length  of  flood  control  pool 

e.  Storage  (acre-teet ) . 

Normal  pool 
Flood  control  pool 
Top  of  dam 

f .  Reservoir  Surface  (acres). 

Top  of  dam 
Maximum  pool 
Flood  control  pool 
Normal  pool 
Splilvav  crest 

g.  Dam. 

Type 
Length 
Height 
Top  width 

Side  slopes  -  upstream 

-  downstream 

Zoning 

Impervious  core 
Cutof  f 

Grout  curtain 

h.  Reservoir  Drain. 

Type 

Length 

Closure  3' 

Access 

Regulating  facilities 
1.  Spillway. 


1601.0 

None 

1599.8 


5000 

3500 

N/A 


680 

N/A 

14.28 


53 

53 

N/A 

4.0 

40 


Earthf 111 
920  feet 
50  feet 
14  feet 
3H:  IV 
2. 5H: IV 
Yes 
Yes 

Sheet  pile  cutoff 
Partial,  on  right  abutment 


5'  x  5’  concrete  box  culvert 
300  feet 

x  3'  sluice  gate  on  control  tower 
By  boat  to  control  tower 
Sluice  gate  on  control  tower 


Type 

Length 

Crest  elevation 
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Concrete  lined  chute 
125  feet 
1635.0 


Cates 

Upstream  channel 
Downs cream  channel 


Nona 


Lake 

375  foot  long  concrete  lined  chute 
to  stilling  basin 
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SECTION  2 
ENGINEER  INC  DATA 


2.1  Design.  Review  of  Information  in  the  flies  of  the  Cossnonweal  th 
of  Psnnsylvanls,  Department  of  Environmental  Resources  revesled 
thee  construction  drawings.  Inspection  reports,  penults,  photogrsphs 
and  correspondence  were  available  for  review.  All  this  data  was 
reviewed  for  this  study. 

2.2  Construct  Ion .  Construction  progress  reports  and  concrete  and 
compaction  testa  were  reviewed  for  this  study. 

2.3  Operation.  No  operating  records  are  maintained. 

2.4  Evaluation. 

a.  Availability.  Engineering  data  were  provided  by  PennDER 

Bureau  of  Dams  .»nd  Waterways  Management.  The  state  part 
superintendent  accompanied  the  inspection  team  to  answer  questions 
on  operation  and  maintenance  ot  the  dam. 

b.  Adequacy.  The  type  and  amount  of  design  data  and  other 
engineering  information  is  substantial.  The  information  Is 
sufficient  to  complete  a  Phase  I  Report. 
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SECTION  3 
VISUAL  INSPECTION 


3. I  F Indiana. 

a.  General.  The  onalce  Inspection  of  Lyman  Run  Dam  waa 
conducted  by  personnel  of  L.  Robert  Kimball  and  Associates 
accompanied  by  the  state  park  superintendent  on  June  27  and  28, 
1979.  The  Inspection  consisted  of: 

1.  Visual  inspection  of  the  retaining  structure, 
abutments  and  toe. 

2.  Examination  of  the  spillway  facilities,  portions 
of  any  outlet  works,  and  other  appurtenant  works. 

3.  Observations  affecting  the  runoff  potential  of  the 
drainage  basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dan.  The  Jam  appears  to  be  in  good  condition  with  the 
exception  of  the  extensive  seepage  areas.  The  dam  appears  to 
conform  closely  to  the  construction  drawings.  From  a  brief 
survev  conducted  during  the  Inspection,  It  was  noted  that  the 
crest  of  the  dam  Is  approximately  1.1  feet  lower  than  the  design 
height.  The  upstream  slope  Is  3H:1V  and  the  downstream  slope  Is 
2.5H:1V.  The  crest  width  Is  14  feet.  On  the  upstream  slope 
between  elevations  1632.0  and  1645.0  Is  a  concrete  block  slope 
paving.  This  paving  la  In  fair  condition.  Some  of  the  paving 
blocks  show  settlement  and  cracking.  In  addition,  grass  la 
growing  between  some  of  the  blocks.  The  remainder  of  the  upstream 
slope,  downstream  slope  and  crest  are  covered  with  grass.  Along 
the  downstream  toe  to  the  left  of  the  principal  spillway  discharge 
channel.  Is  a  recently  placed  rock  drain.  The  exposed  portion  of 
this  drain  shows  a  coarse  gravel  fill  with  a  corrugated  metal  pipe 
draining  to  the  principal  spillway  discharge  -hannel.  Seepage  from 
this  drain  during  the  Inspection  was  measured  to  be  0  gallons 

per  minute.  An  extensive  seepage  zone  was  located  at  the  toe  of 
the  das  at  the  right  abutment.  The  seepage  during  the  Inspection 
was  measured  at  112  gallons  per  minute.  "his  area  has  been  the 
subject  of  studies  immediately  after  filling.  A  weir  waa  Installed 
after  construction  but  has  subsequently  been  washed  out.  In  1974, 
a  grouting  program  was  conducted  to  cut  off  some  of  the  seepage. 
After  construction,  seepage  readings  were  as  high  as  400  gallons 
per  minute.  A  small  seepage  zone  waa  noted  to  the  Immediate 
right  of  the  reservoir  drain  (5'  x  5'  box^  on  the  downstream 
slope  of  the  dam.  This  seepage  was  estimated  at  4  gallons  per 
minute.  The  park  superintendent  Indicated  that  this  seepage 
zone  has  Just  recently  been  noticed.  A  large  wet  area  la 
present  beyond  the  toe  of  the  dam  and  covers  most  of  the  valley 
floor. 


c.  Appurtenant  Structures.  The  reservoir  level  «t  the  time 
of  Inspection  was  1635.1.  The  emergency  spillway  and  facilities 
appeared  to  be  in  good  condition.  The  concrete  weir  appeared  to 
be  in  good  condition.  In  addition,  the  spillway  exit  channel 
retaining  walls  appeared  to  be  in  good  condition  and  stable. 

Some  cracks  have  developed  in  the  bottom  slab  of  the  spillway 
exit  channel. 

The  slide  gate  on  the  5'  x  5'  concrete  box  was  not  operated 
during  the  inspection.  In  addition,  examination  of  the  5'  x  5' 
box  was  not  conducted  except  examination  of  the  exposed  portion 
at  the  downstream  toe  of  the  dam.  A  minimal  amount  of  flow 
was  exiting  from  the  5'  x  5'  box.  Operation  of  the  slide  gate 
in  the  control  structure  can  only  be  made  by  gaining  access  to  the 
Intake  structure  by  means  of  a  boat.  At  the  discharge  end  of  the 
drain  line  is  a  rlprapped  scour  hole,  beyond  this  scour  hole  is 
a  rlprapped  tr apezoidml  channel  to  the  natural  streambed  of  Lyman 
Run. 


d.  Reservoir  Area.  The  watershed  la  covered  mostly  with 
woodland.  The  reservoir  slopes  are  moderate  to  steep  but  are  not 
susceptible  to  massive  landslides  which  would  a'fect  the  storage 
volume  of  the  reservoir  or  overtopping  of  the  dam  by  displacing  water. 

e.  Downstream  Channel.  The  downstream  channel  of  Lyman  Run 
is  moderately  wide  and  gentle.  Homes  are  scattered  throughout  the 
valley  bottom  to  the  town  of  Galeton. 

3.2  Evaluation.  In  general,  the  embankment  and  appurtenant  struc¬ 
tures  appeared  to  be  in  good  condition  and  adequately  maintained. 

The  seepage  areas  at  the  toe  of  the  dam  are  of  concern  and  should 
be  monitored  at  regular  Intervals. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures.  The  reservoir  le  maintained  at  the  spillway 
creat  elevation  1635.0.  The  excess  Inflow  discharges  over  the 
•ptllwy  crest.  The  drain  line  la  operated  twice  each  year. 

4*2  Maintenance  of  the  Daa.  No  planned  maintenance  schedule 
la  utilized.  Maintenance  of  the  daa  la  performed  by  the 
Department  of  Environmental  Resources,  Park  Staff.  Maintenance 
of  the  dam  la  considered  good. 

4-3  Maintenance  of  Operating  Facilities.  The  slide  gate  on  the 
5'  x  5  concrete  box  Is  reportedly  operated  twice  each  year. 
Maintenance  of  the  operating  facilities  Is  considered  good. 

4*4  Warning  System  In  Effect.  There  Is  no  warning  system  in 
effect  to  warn  downstream  residents  of  large  spillway  discharges 
or  failure  of  the  daa. 

4.5  Evaluat Ion.  Maintenance  of  the  daa  and  operating  facilities 
Is  considered  good.  There  is  no  warning  system  In  effect  to  warn 
downstream  residents.  The  dan  Is  not  accessible  during  flooding 
which  should  be  corrected. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5. 1  Evaluation  of  Features. 

a.  Design  Data.  No  hydrologic  information  is  available. 
The  only  hydraulic  information  available  vara  memorandtas  on 
hydraulic  nodal  studiaa  for  tha  spillway  which  lndicata  tha 
spillway  can  function  up  to  25,000  cfs.  Studiaa  bayond 
25,000  cfs  ware  not  performed. 

b.  Experience  Data.  The  maximum  flood  to  data  is  unknown. 
It  is  reported  that  the  spillway  has  performed  adequately  in 
the  past. 


c.  Visual  Observations.  The  spillway  and  spillway  discharge 
channel  appeared  to  be  in  good  condition. 

d.  Overtopping  Potential.  Overtopping  potential  was 
investigated  through  the  development  of  the  Probable  Maximum 
Flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of  the 
PMF  and  fractions  of  the  PMF  through  the  reservoir  and  spillway. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed  that  the 
KEC-1  Dam  Safety  Version  svstemlzed  computer  program  be  utilized. 
The  program  was  prepared  by  the  Hydrologic  Engineering  Center 
(HEC),  U.S.  Army  Corps  of  Engineers,  Davis,  California,  July,  1978. 
The  major  methodologies  or  key  input  data  for  this  program  are 
discussed  briefly  in  Appendix  D. 

5.2  Evaluation  Assumptions.  To  enable  us  to  complete  the 
hydraulic  and  hydrologic  analysis  for  this  structure,  it  was 
necessary  to  make  the  following  assumptions. 

1.  Water  level  prior  to  flood  was  at  the  spillway  crest 
elevation  1635.0. 

2.  No  flow  through  the  5'  x  5'  box  was  considered. 

5.3  Summary  of  Overtopping  Analysis.  Complete  summary  sheets 
for  the  computer  output  are  presented  in  Appendix  D. 

Peak  Inflow  (PMF)  28,821  cfs 

Spillway  Capacity  28,527  cfs 

a.  Spillway  Adequacy  Rating.  ^  spillway  Design  Flood 
(SDF)  for  this  dam  is  the  PMF.  The  SDF  la  baaed  on  the  hasard 
and  else  c  lase if lcatlon  of  the  dam.  Based  on  the  following 
definition  provided  by  the  Corpa  of  Englneera,  thia  apillwey  la 
rated  aa  adequate  as  a  result  of  our  hydrologic  analysis. 
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Adequate  -  For  intermediate  size  dams  which  pass  the  PMF. 


The  spillway  and  reservoir  are  capable  of  controlling  99X  of  the 
PMF  without  overtopping  the  embankment.  The  spillway  can  be 
considered  to  pass  the  PMF. 


SECTION  6 

STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability 


a.  Visual  Ob— rvationa.  No  signs  of  slumping  or  erosion 
ware  noted  during  the  Inspection.  However,  the  excessive 
seepage  exiting  from  the  downstream  toe  of  the  dam  and  right 
abutment  are  of  concern  (See  section  3.1b).  The  long  term 
effect  of  this  seepage  Is  unknown. 


and  Construction  Data. 


No  stability  analyses 


were  conducted  during  the  design  of  this  dam. 


c.  Operating  Records.  No  operating  records  are  maintained. 

d.  Post  Construction  Changes.  In  1974,  a  grouting  program 
was  conducted  to  cutoff  some  of  the  seepage  exiting  from  the  right 
abutment  toe.  No  seepage  readings  are  available  from  Just  before 
grouting  and  after  grouting  to  determine  the  effectiveness  of  the 
grouting  program. 

e.  Seismic  Stability.  The  dam  is  located  in  seismic  rone 
1.  No  seismic  stability  analysis  has  been  performed.  Normally, 
it  can  be  considered  that  if  a  dam  in  this  rone  is  stable  under 
static  loading  conditions,  it  can  be  assumed  safe  for  any 
expected  earthquake  loading. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7.1  3—  Aasasewant ■ 

a.  Safety .  Th«  dam  Appears  to  b«  In  good  condition  vlth 
the  Axcaptlon  of  tha  extensive  saapaga  exiting  from  tha  downstream 
toa  area  and  tha  right  abutment  araa.  Tha  visual  observations , 
review  of  available  information,  hydrologic  and  hydraulic  cal- 
eolations  and  paac  operational  performance  Indicate  that  Lyman 
Sun  Dam’s  spillway  la  adequate.  Tha  spillway  la  capable  of 
controlling  tha  PMF  without  overtopping.  No  adequate  stability 
analyses  have  bean  performed  for  tha  structure.  Tha  long  term 
effect  of  tha  saapaga  la  unknown. 

b.  Adequacy  of  Information.  Sufficient  information  is 
available  to  complete  a  Phase  I  Report. 

c.  Urgency.  Tha  recommendations  suggested  below  should 
be  implemented  immediately. 

d.  Necessity  for  Further  Investigations.  To  complete  soma 

of  tha  r ecoananda clone / remedial  measures  outlined  below,  additional 
investigations  are  required. 

7.2  Recosendat Ions /Remedial  Measures 

1.  Measuring  weirs  should  be  installed  at  all  seepage 
areas  and  monitored  at  frequent  Intervals  and  during  periods  of 
heavy  rainfall  or  high  reservoir  levels  for  quantity  of  seepage 
and  turbidity.  Tha  effectiveness  of  the  grouting  program  should 
be  evaluated  by  a  registered  professional  engineer  Knowledgeable 
in  earth  dams  and  grouting. 

2.  Regular  maintenance  should  be  made  on  the  upstream  paving 
blocks. 

3.  Tha  cracks  in  tha  bottom  of  tha  spillway  exit  channel 
should  be  repaired  and  sealed. 

A.  Tha  slide  gate  on  the  5'  x  S'  box  should  be  operated  and 
lubricated  at  regular  intervals. 

5.  A  safety  inspection  program  should  ba  conducted  et  regular 
intervals. 

6.  Access  to  tha  dam  should  ba  improved  eo  that  tha  dam  is 
accessible  during  flooding. 

7.  A  warning  system  should  be  developed  to  warn  downstream 
residents  of  large  spillway  discharges  or  failure  of  tha  da. 
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UucluuumiLh _ RECORDER 


ALIGNMENT  OF  THE  CREST  Vertical  alignment  -  ranges  from  1651 

1652.0 


ihain  with  corrugat 


FOUNDATION  N/A 


CONSTRUCTION  JOINTS 


EMERGENCY  GATE  [Unobserved  during  inspection. 


GATES  AND  OPERATION 
EQUIPMENT 


None 


t  IS9I 


6  i«9i 


0  SS9I 


LYMAN 


APPEND  LX  B 


CHECKLIST,  ENGINEERING  DATA,  DESIGN.  CONSTRUCTION,  OPERATION,  PHASE  I 


POST-CONSTRUCTION  SURVEYS  OF  DAM  Yes.  all  contained  In  DER  flics. 


OPERATION 

RECORDS 


L.J- 


’:ir  ■  'ii  lotfiist  tc.ir  .  lopt>  m-. if  rli;tit  abutment 


US'  i.ifki  m  !  .nit  let  works 


APPENDIX  D 


HYDROLOGY  AND  HYDRALT.ICS 


APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology .  The  dam  overtopping  and  breach  analyses  were 
accomplished  using  che  svsceaized  computer  program  HEC-1 
vDam  Safety  Investigation),  September,  1978,  prepared  bv  the 
Hydrologic  Engineering  Center,  U.S.  Armv  Corps  of  Engineers, 
Davis,  California.  A  brief  description  of  the  methodology 
used  in  Che  analysis  is  presented  below. 

1.  Precipitation.  The  Probable  Maximum  Precipitation 
(PMP)  is  derived  and  determined  from  regional  charts  prepared 
from  past  rainfall  records  Including  "Hydrometeorological 
Reports  No.  *0  prepared  by  the  National  Weather  Service. 

The  index  rainfall  is  reduced  from  10Z  to  201  depending  on 
watershed  size  by  utilization  of  what  is  termed  the  HOP  Brook 
adjustment  factor.  Distribution  of  the  total  rainfall  is 
made  bv  the  computer  program  using  distribution  methods 
developed  by  the  Corps. 

2.  Inflow  Hydrograph.  The  hvdrologic  analysis  used  in 
development  of  the  overtopping  potential  is  based  on  applying 
a  hypothetical  storm  to  a  unit  livdrograph  to  obtain  the  Inflow 
hydrograph  for  reservoir  routing. 


The  unit  hydrograph  is  developed  using  the  Snvder  method. 

This  met.nod  requires  calculation  of  several  key  parameters. 

The  following  list  gives  these  parameters  their  definition 
and  how  chev  were  obtained  for  these  analysis. 

Parameter  Definition  Where  Obtained 


C 


t 


ca 


C 


? 


Coefficient  representing 
variations  of  watershed 
slope  and  storage 

Length  of  main  scream 
channel  miles 

Length  on  main  stream 
to  centroid  of  wetershed 

Peaking  coefficient 


From  Corps  of 
Engineers* 


From  U.S .G.S. 

7.5  minute  topographic 

From  U.S.C.S. 

7.5  minute  topographic 

From  Corps  of 
Engineers* 


A 


Watershed  size 


From  U.S. G.S. 

7.5  minute  topographic 


•Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 
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3.  Routing.  Reservoir  routing  is  accomplished  bv  using 
Modified  Plus  roucing  techniques  where  the  flood  hvdrograph  is 
routed  through  reservoir  storage.  Hydraulic  capacities  of 
the  outlet  works,  spillways  and  the  crest  of  the  dam  are  used 
as  outlet  controls  in  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be 
calculated  and  input  or  sufficient  dimensions  input  and  the 
program  will  calculate  an  elevation  discharge  relationship . 

Storage  in  the  pool  area  is  defined  by  an  area  -  elevation 
relationship  from  which  the  computer  calculates  storage. 

Surface  areas  are  either  planimetered  from  available  mapping 
or  U.S.C.S.  7.5  minute  series  topographic  maps  or  taken  from 
reasonably  accurate  design  data. 

Jam  Overtopping.  Using  given  percentages  of  the  PMF 
Che  computer  program  will  calculate  the  percentage  of  the  PMF 
which  can  be  controlled  by  the  reservoir  and  spillway  without 
the  dam  overtopping. 

5.  Jam  3reach  and  Jownstreaa  Routing.  The  computer 
program  is  equipped  to  determine  the  Increase  in  downstream 
flooding  due  to  failure  of  the  dam  caused  bv  overtopping. 

This  is  accomplished  by  routing  both  the  pre  failure  peak 
flow  and  the  peak  flow  through  the  breach  (calculated  by  the 
computer  with  given  input  assumptions)  at  a  given  point  in 
time  and  determining  the  water  depth  in  the  downstream  channel. 
Channel  cross-sections  taken  from  U.S.C.S.  7.5  minute  topographic 
maps  -were  used  in  the  downstream  flood  wave  roucing.  Pre  and 
post  failure  water  depths  are  calculated  at  locations  where 
cross-sections  are  input. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS :  17-9  square  miles.  wc 
ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) :  1635.0 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY): 


ELEVATION  MAXIMUM  DESIGN  POOL: 


1652.5 


ELEVATION  TOP  DAM: 


1651.2 


SPILLWAY  CREST: 


1635.0 


a.  Elevation  _ 

b.  Tvpe  _ concrete  ogee  weir 

c.  Width  - ~ - 

d.  Length  teet 

a.  Location  Spillover  left  abutaent 
f.  Number  and  Type  of  Gate*  None. 


OUTLET  WORKS: 


5'  x  5'  concrete  box  culvert 


m  Tvn,  J  *  ■>  cuiiciece  ou*  culvert 

I  TZ.rTZ - trough'  Jan - 

“  bwwakAwu  - VA7W  ^ - 

c.  Entrance  inverts  iDuy~  - _ 

d.  Exit  inverts  _ 1599.  3 _ 

e.  Emergency  draindovn  facilities  Sluice  &ate 


HYDROMETEOROLOGICAL  GAUGES: 


a.  Type  - 

b.  Location 

c.  Records 


None . 


MAXIMUM  NON- DAMAGING  DISCHARGE  ; 


Unknown. 
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General  Oeology. 


Lyman  Run  Dam  lies  within  the  Allegheny  Mountain  Section  ot 
the  Appalachian  Plateau  Physiographic  Province  as  described 
by  Fenneaann  (1938).  This  section  Is  typified  by  broad, 
gentle  folding.  The  surface  of  this  area  has  been  reworked 
by  glaciation.  The  strata  underlying  the  dan  are  erxentlall 
flat  lying. 

The  dan  Is  underlain  by  the  Catsklll  Formation  of  Upper 
Devonian  age.  This  fomatlon  Is  approximately  2000  feet 
chick  In  che  area.  This  foraaclon  thickens  to  the  southeast 
and  thins  to  the  northwest.  The  foraaclon  consists  of  red 
to  brownish  shales  and  sandstone  tongues  named  Elk  Mountain, 
Hooesdaie,  and  Shohola. 
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